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otcrncu mtrtwc facracu hbecc ouucqkk ua 



[57] Abstract: 

PURPOSE: To obtain the subject gene DNA, isolated from a coryneform bacterium such 

as Brevibacterium.flavum MJ-233, having a specific base sequence and capable of 

providing a transformant remarkably improved in productivity of L-isoleucine, L- 

valine, etc. CONSTITUTION: Brevibacterium.flavum MJ-233 which is a corynebacterium 

is cultured in a culture medium till the latter period of the logarithmic growth 

phase and the microbial cell is collected and suspended in a buffer solution 

containing a lysozyme. Protenase K(R) and sodium dodecyl sulfate are then added 

to carry out the lysis. The resultant lysate is subsequently extracted with a 

phenol/chloroform solution. Ethanol is added to the extract solution to recover a 

DNA, which is then treated with a restriction enzyme, bound to a cloning vector and 

inserted into Escherichia coli to perform transformation. The obtained transformant 

is subsequently cloned to sort out a positive clone. A plasmid is recovered from 

the obtained strain and treated with a restriction enzyme to afford the objective 

gene DNA, capable of coding an acetohydroxy acid synthase derived from the 

coryneform bacterium and expressed by the formula, etc.COPYRIGHT: (C)1993, 

JPO&Japio 

|51J lnt'I Class: C12N01 560 C12N00121 C12P01306 C12P01308 

C12N01560C12R00113C12N00121 C12R001 13 C12P01306 C12R001 13 
C12P01308C12R00138 
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Sill £98 
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. 2 3 3 -AHA SOL — (yuji/^X 



-1- 



ATGACAGGTG CACAGGCAAT 
GGTATTCCTG GTGGTGCGGT 
CGCCACGTCT TGGTGCGCCA 
GTTACTGGAC GCGTTGGCGT 
ACCCCAATCG CTGATGCAAA 
GGAAGTGGCC TGCTGGGTAC 
CCAGTGACCA AGCACAACTT 
GAGGCATTOC ACCTCGCGAT 
GATGTCCAGA ACGCTGAATT 
CGCCCAGTTT CAACACCACA 
GCCAAGAAGC CCGTCCTTTA 
CTTCGTGCGT TCGCTGAGTA 
ACTTTCCCAG AGTCTCACGA 
GCTGTTGGTG CACTGCAGCG 
CGCGTCACCG GTGACGTTGA 
GATCCTGCCG AAATCGGAAA 
GAAGTTCTTG CTCGTCTGCT 
TCCGAGTGGG TTGACTACCT 
CAGCCAGGCG ATCTGCTGGC 
CCCGACGCAA TTTACTGCGC 
GACTTTGAAA AGCCACGCAC 
GTTCCTGCGG CCCTTGGAGC 
GGCGACGGCT GTTTCCAGAT 
CCCATTAAGA TCGCACTAAT 
CTATTCTATG AAGGACGGTA 
GACTTTGTTG CCCTTTCTGA 
GAAGTACTGC CAGCCATCCA 
TTCATCGTCG GTGAAGACGC 
GATATCCAGT ACGCACTCGG 
GACCCTGCAG ACATTCATGC 

&£^-DNA 0 

Met Thr Gly Ala Gin Ala lie Val 

1 5 
Asp lie Val Phe Gly lie Pro Gly 
20 

Pro Leu Tyr Ser Ser Thr Lys Val 
35 40 
Gin Gly Ala Gly His Ala Ala Thr 

50 55 
Val Gly Val Cys He Ala Thr Ser 

65 70 
Thr Pro He Ala Asp Ala Asn Leu 
85 

Thr Gly Gin Val Gly Ser Gly Leu 
100 



7/<2\ (Brevi bacterium flavu 
m) MJ -2 3 3^fc5S#^llE$feOiI^DNA 0 



TTAACGCCGA 


CATCGTGTTC 


60 


TCTATTCCTC 


CACAAAGGTG 


120 


CAGCAACCGG 


CTACGCGCAG 


180 


CAGGAGCAAC 


CAACTTGGTT 


240 


TTGCCATCAC 


CGGCCAGGTC 


300 


ATATCCGCGG 


CATCACCATG 


360 


ACATTCCACA 


GGCATTGGCT 


420 


TTCTGGTGGA 


TATTCCTAAG 


480 


AGATCGACCT 


GCCAGGCTAC 


540 


CAGTCAAGCT 


GATCGGTGAG 


600 


AGGCTGACGC 


ACACGAAGAG 


660 


CCACCTTGAT 


GGCTTTGGGT 


720 


GCATGCATGG 


CACTGTGTCC 


780 


TCGGCTCCCG 


CTTTGATGAC 


840 


AGATCATTCA 


CGCCGATATT 


900 


CAATCGTGGG 


CGATGCCCGC 


960 


AGGCAGAGAC 


CGAGGACATC 


1020 


TCCCACGTGG 


CTACGACGAG 


1080 


CCCTGTCCAA 


GGAAGTTGGC 


1140 


TGTGGGCAGC 


TCAGTTCGTT 


1200 


TGGGCACCAT 


GGGCTAOGCA 


1260 


AGGAAGTCTG 


GGCTATCGAC 


1320 


CCGCCGCAGT 


TGAAGGTTTC 


1380 


TGGTTCGCCA 


ATGGCAGACC 


1440 


ACCAGGGCGA 


GTACATGCCC 


1500 


TCCGCGTCAC 


CAAAGCGGAG 


1560 


ACCGCCCAGT 


AGTCATCGAC 


1620 


CTGCTGGATC 


ATCCAACTCC 


1680 


GCGACGAATC 


AGCTGCAGAA 


1740 


CATAA 




1785 



Arg Ser Leu Glu Glu Leu Asn Ala 

10 15 
Gly Ala Val Leu Pro Val Tyr Asp 
25 30 
Arg His Val Leu Val Arg His Glu 
45 

Gly Tyr Ala Gin Val Thr Gly Arg 
60 

Gly Pro Gly Ala Thr Asn Leu Val 
75 80 
Asp Ser Val Pro Met Val Ala lie 

90 95 
Leu Gly Thr Asp Ala Phe Gin Glu 
105 110 



TGTTCGATCG CTCGAGGAGC 
GCTACCGGTG TATGACCCGC 
CGAGCAGGGC GCAGGCCACG 
CTGCATTGCA ACCTCTGGCC 
CTTGGACTCC GTTCCCATGG 
CGACGCTTTC CAGGAAGCCG 
CATGGTCACC GACCCCAACG 
TACTGGTCGC CCTGGCCCTG 
GGATTTCGTC TGGCCACCAA 
TGCTCGCCAG ATCGAGCAGG 
CGTTGGAGGC GGCGTTATCA 
CACCGGCATC CCAGTTGTCA 
GCTGCACATG GGTATGCCAG 
CAGCGACCTG CTGATTGCTA 
CACCTTCGCG CCTGACGCCA 
GATCAAGCAG GTTGAGGTTC 
GGAAACCACC AAGGCAAGCA 
CAAGGGCCTC AAGGCACGTT 
ACCACAGTTT GTCATTGAAA 
CGGCGTCGGA CAGCACCAAA 
CTGGCTCAAC TCCGGTGGAC 
AAAGGCTGGC GCACCTGACA 
GACCAACCAG CAACTCACCA 
CAACAACGGA AACCTGGGCA 
CTCAAATACT AAACTTCGTA 
GGGACTTGGC TGTGTTGCCA 
AAAGGCTCGA GAAATCAACG 
ACAGGTATGG CCAATGGTGT 
ATTGCGCCCA TTCTTTGACG 
TTCCGTTGAT TCGACCGAGG 
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Ala Asp He Arg Gly He Thr Met Pro Val Thr Lys His Asn Phe Met 

120 125 
Val Thr Asp Pro Asn Asp He Pro Gin Ala Leu Ala Glu Ala Phe His 

130 135 HO 

Leu Ala He Thr Gly Arg Pro Gly Pro Val Leu Val Asp He Pro Lys 
145 150 155 160 

Asp Val Gin Asn Ala Glu Leu Asp Phe Val Trp Pro Pro Lys lie Asp 

165 170 175 

Leu Pro Gly Tyr Arg Pro Val Ser Thr Pro His Ala Arg Gin He Glu 

180 185 190 

Gin Ala Val Lys Leu lie Gly Glu Ala Lys Lys Pro Val Leu Tyr Val 

195 200 205 

Gly Gly Gly Val He Lys Ala Asp Ala His Glu Glu Leu Arg Ala Phe 

210 215 220 

Ala Glu Tyr Thr Gly lie Pro Val Val Thr Thr Leu Met Ala Leu Gly 
225 230 235 240 

Thr Phe Pro Glu Ser His Glu Leu His Met Gly Met Pro Gly Met His 

245 250 255 

Gly Thr Val Ser Ala Val Gly Ala Leu Gin Arg Ser Asp Leu Leu He 

260 265 270 

Ala He Gly Ser Arg Phe Asp Asp Arg Val Thr Gly Asp Val Asp Thr 

275 280 285 

Phe Ala Pro Asp Ala Lys He He His Ala Asp He Asp Pro Ala Glu 

290 295 300 

He Gly Lys He Lys Gin Val Glu Val Pro He Val Gly Asp Ala Arg 
305 310 315 320 

Glu Val Leu Ala Arg Leu Leu Glu Thr Thr Lys Ala Ser Lys Ala Glu 

325 330 335 

Thr Glu Asp lie Ser Glu Trp Val Asp Tyr Leu Lys Gly Leu Lys Ala 

340 345 350 

Arg Phe Pro Arg Gly Tyr Asp Glu Gin Pro Gly Asp Leu Leu Ala Pro 

355 360 365 

Gin Phe Val He Glu Thr Leu Ser Lys Glu Val Gly Pro Asp Ala lie 

370 375 380 

Tyr Cys Ala Gly Val Gly Gin His Gin Met Trp Ala Ala Gin Phe Val 
385 390 395 400 

Asp Phe Glu Lys Pro Arg Thr Trp Leu Asn Ser Gly Gly Leu Gly Thr 

405 410 415 

Met Gly Tyr Ala Val Pro Ala Ala Leu Gly Ala Lys Ala Gly Ala Pro 

420 425 430 

Asp Lys Glu Val Trp Ala lie Asp Gly Asp Gly Cys Phe Gin Met Thr 

435 440 445 

Asn Gin Glu Leu Thr Thr Ala Ala Val Glu Gly Phe Pro He Lys lie 

450 455 460 

Ala Leu lie Asn Asn Gly Asn Leu Gly Met Val Arg Gin Trp Gin Thr 
465 470 475 480 

Leu Phe Tyr Glu Gly Arg Tyr Ser Asn Thr Lys Leu Arg Asn Gin Gly 

485 490 495 

Glu Tyr Met Pro Asp Phe Val Ala Leu Ser Glu Gly Leu Gly Cys Val 
500 505 510 
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Ala lie Arg Val Thr Lys Ala Glu Glu 

515 520 
Ala Arg Glu lie Asn Asp Arg Pro Val 

530 535 
Glu Asp Ala Gin Val Trp Pro Met Val 
545 550 
Asp Tie Gin Tyr Ala Leu Gly Leu Arg 
565 

Ser Ala Ala Glu Asp Pro Ala Asp lie 
580 585 

Glu Ala 

itfc^DNA, 

mDNA^Mt^^7^^ Ko 
[000 1] 

(E. C. 4. 1. 3. 18) fca-K+S* 

[0002] L-^yn>r^yML-/^>ii^r 
^-rer^/fet ur. bix. «PH6!to»fce* 

[0 0 0 3] 

-5 <h «tcfflft-c^ . 

-^>^omW»Kfc*H1-$*8: (4fc£BS4 3-8 7 0 
9#. l^4 0-2 8 8 0^««#JB) , m«ttff«r« 

K:*Pit*v^iJfW»WW* 3 8-7 0 9 1^ 

*U #&BB8 49-93586 ?4*tt**JK» ^OSHM* 

[00041 -J, l— f yn->rv;/<DB*S&fcj;S£ 

^TOL-^L<llDL-7^ y^CO^ftTiC, D 
L-> f yo>T'>^Sr«iai-**ife (^Bg4 6-2 9 7 
y£W<OL-^L<f*DL-T 5y»^#fiTtC, D — 



Val Leu Pro Ala lie Gin Lys 
525 

Val He Asp Phe He Val Gly 
540 

Ser Ala Gly Ser Ser Asn Ser 
555 560 
Pro Phe Phe Asp Gly Asp Glu 
570 575 
His Ala Ser Val Asp Ser Thr 
590 

»«T*lft*LaC>rL-^yQ^^^«r§t36i--6*jSte (# 
^Bg4 6-2 9 7 8 8 ^«U»M) ;t7fr (Ser 
r a t i a) JM»a©H£ffc»£ffiV^T^V3— * £ D 

i^t-y^b l -^f y o-f v-y^ts^ (0 

#ffi»X£#*£SftS3l g&p. 47-48. BSftl 52 
[0 00 5] L A* L**5e>- *t 

10 0 0 6] 

*S!lB*A3lE©r-t h t Ka^r^>y^- (E. 

C. 4. 1. 3. 18) fca-K-rsae^fciwuu 

[0 0 0 7] 

L 5 * r. k £ JLv U*» W «r £ do 

[0 0 0 8] d>< LT. (1) »y 

tSil^DNA, (2) Kite^DNAAS«A**L 

SIHi^iit^y^I, Rut (4) a&gffis#$ 
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4 V n 4 L -/< y >*rJgSrf S*«fe3ftS»«S*t 

[0 0 0 9] EAT* *«WlCO^T*e>fc#*»iSftW1" 

(E. C. 4. 1. 3. 18) «r=i— K-faiSCT-DN 

[0 0 10] T-fe hfc Kn^rit^^-tfta- K1* 
£jB£*££tfDNA&rJf (KT, rAKfrj t 

=>y ^tc^ix^^xy *a • (b 

revibacter ium f 1 a v u m) M J — 2 
3 3 (FERM BP- 1 4 9 7) fci:W<OfiW 

[0 0 11] rHe>©««aiEl»±«Jd*?>A*>t-S:ii»1- 

y>A'77^MJ-233 (FERM BP-14 
9 7) *0>ftfe*J:U:#«U wiDSfefett&aSftiHR 

[0 0 12] ifc-|\ y^Utf^^^y £A • 77/<AMJ 

QteftDNAzmmtemmmm. wztfE corim 

[0 0 13] HP)tl5DNA^^n--y^^ 
M;itfpHSG3 9 9 WAU c<o 



x>>x'J t7 • 3j)MI 262 [xVxUtr^D 
i^^T'y ^ • J* h y ^-fc^ — (Escherich 
ia coli Genetic Stock Cen 
t e r), TV*— MVh -t^./Mtni?-, zn— 
^ • -y^ x W (Departmentof B 

i o logy, Yale University) ; 
P. O. Box 6 6 66 New Haven, CT 
0651 1 — 744. U. S. A. RAW*) 

#t5o 9:^*5: KDNASrtt 

^^f !) • 7 7^AM J -2 3 3#§fcfe#EiJ3fe<0 A 

*«w yo^vys^y ^£#tt*»**ii*fc*A 

[0 0 15] »e>*u*Jg«lS8M«:0^7*5 KDNA 
fcttttiU #A£ftfc 
^^7'; - 77^AMJ-2 3 3 
3l£OA»fK-*»»-*#i-5^td$-CtSo CZ>*9fC 

• 7 7^AMj-2 3 3ttc(D5(^fe^DNA$:^JI^igE 

J»3. 4 k b©DNA«f^«r*rf5itdST?#S. 
[0016] ^3. 4 k bor-fe ht Kn#V»V 
tfSr^-K+Siie^'&tfDNAK^ #« 

A££&Ti££tiK^-t% 

[0 0 17] 

[£l] 



*1 







k 


swraw-o*** (kb> 


Kp n I 


i 


l . 


7 5 1.65 


N c o I 


2 


l . 


7 0.9 5 0.7 5 


E c o RV 


2 


l . 


8 1. 3 0. 3 


E c o 0 6 5 I 


3 


l . 


65 1.55 0.15 0.05 



[0018] 4*5, *«*>»fci3v>T, mvmmt&b 
[0019] r§jw»r>t©*t$j at*:/?** 



fi. X'> x yt7o!J©7A^7r^ Uphag 
e) ODNASrW^H i n d I I I "«0Wrl/?»6 

T * 3 y <D7t4 •x.yt^X 7 477"^ U x 1 7 
4 p h a g e ) 0DN A&MKePXH a e 1 I I -C#Brr 

urftfensd^ftRfei^DNAWf^oi^-sKy y 
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^fc©*#£fc*SLX#«>*. fc*5, &DN A&rK'CQ 
[0020] iBLfc^u-br^^^y - 77 

3 3c9&&#DNA£ftJJ&gti$§E c oR 
i. s a c iictotMn: tlzXV'&tbtlZXZ 
$jWS3. 4kb<7)DNA^CoUTIl ^©Ilffi 

KpUC 1 1 8W*fcttpUC 1 1 9 

(dideoxy chain terminatio 
nj£* Sanger, F. et. a 1. , Pr oc. N 
at I. Acad. Sci. USA, 7_4 f p 5 4 6 
3, 1 9 7 7) fcJ:0*3£-t5rt3^t?#*. r.cD£9 
fclL-C*£Lfc±8EI&3. 4kb©DNAiMlS 

y —*f4 > ^7 u-^<d#£;$>£>&£ Lit 

X*>*K 5 9 4f@<7)T^ K1~5 1 7 8 

[0021] jiiaLfc, %^mm<omm^ : 1 IC^ 

y^ffl«BBI»fe#DNA^b5WI*ixfc<><0©* 
-?^\±MS ystem-1 Plus $rffl^X-&jft£*L 

fct><ox*>oXt>J:t\ 

[0 0 2 2] fft&<Oln<7i'¥/<?T})<?J*-7 
7^AMJ - 2 3 30ft&flEDNAft»&Rtt£;tl3*?& 

M©-tt©«[**stt©*a £ ■* £ ftX i >X J: < xtt 
B»J#$*LX^XfcJ:<. *VH*5Kfcfc»*s#A£*tX 
v*Xt>J;<* *e>K:SU£B^|©-«*5Ctt$axv%5t3 

^x$,oxt><fc<. rne><oR*#©^-fnfc3fts. 

££tfDNAW*UlS**ftSf><0"OS!>S. 
[0 0 2 3] £U;fc»«Lfc;*#3#tt3. 4 k b<DD 
N A»fr©W»»*«]»J!ltt@Sria 1 tC^-T. #»§J3<0 

tfDNA^fK- (AWK-) asar?*? k-<^ 



£#x§a. 

[0 0 2 4] *fc, *3&l^<OT1r ht Kn^r^»^ 

[0 0 2 5] *&m<OAVrK&m*-tZZh&V2%* 

-2101 84^<&mzm&<D77A% KpCRY3 
0 ; #§B¥2-2 7 6 5 7 5^^102^:/^;*^ K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY3K pCRY3KEMpCRY3KX; OT¥ 
1-1 9 1 6 8 6-^WCfiBHt<oy7^^ KpCRY2 
&0<pCRY3 ; #811*85 8-6 7 6 7 9f-^fflCStt 
(Op AM 3 3 0 ; 8 - 7 7 8 9 5 4H&ttfc£4£ 

O p HM 15 19; &i$B8 58—1 9 2 9 0 Q fytelttz 
t5M<0 p A J 655, pAJ61 IJKfpAJ 1 8 4 

4 ; 4#§P85 7 - 1 34 5 00*§-Kli2f^pCGl 
$B8 5 8-3 5 1 9 7 -grgtttlZlGttOp CG 2 ; #BHBB 

5 7-1 8 3 7 9 9^#ICfe^£0p CG 4^15? CG 

[0 0 2 6] 1>t t 3 D ^-^^1 

x:/?*s K<o«si«ffi«t&«:^d»c^-^=>y^in 

<Dt>m~£L<. ViTM-fJxX KpCRYS 0. pCR 
Y21» pCRY2KE, pCRY2KE, pCRY2 
KX, pCRY31, pCRY3KEMpCRY3K 

[0 0 2 7] ±U7?X^ W^pCRY30^ 
S-f6**fefcLXtt, ^Hf/^f!)9A'^m= 
^ (Brevibacter i urn stat i on i 
s) 1F012144 (FERM BP-2515) ^ 
h-?7*% KpBY5 0 3 {^<D-fy*X K<Z>3S*BJCo 

U MRmsRXh o I X*#3j&s»4. 0kb^7^ 
S h*cD&Mmmmm&mzm&*Z$t!DN Am**® 
"JfflU SHIIfifflREc oRl^WKpn I X*#£*S 

StfDNAWtfSrSJOtirt-. ^ixe>^«^fc^7^5 
KpHSG2 9 8 ©EcoRK Kpn I 

K^^^ P CRY3 0&9iSH-*C *a*X#* 0 
[0 0 2 8 J &t£. 1S7°7^; ^^^^ 

<DAKK-oa|Att. K^**-*<£1 
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aa\ *fc«:aa*r^^-DNAo?#«ETicDNA 

[0 0 2 9] 7*7^^ KpCRY3 0^(D^^OA®r 
tfO^Att. ^^U'pCRY3 0**W*Eco 

r i r«^t, -tricg&iar-feht kb^^ks/^ 

— tf«:3-Ki-SiBe^«r*tpDNAIIf>{- (ABrtf) £ 
DNA y fe?T*5g8$-fr<5£ tic J: 9 ?T9 r tas-Ct 
£<, C<0i9tCLTitJ*^n6^7^^ KpCRY30 
$ 3 . 4 k b ©AKfrftSA L£*fl 

*^7^uu L--f y n^»&rjtL-/*y 

oTfcV)^ «tbH:M/7^^ KpCRY3 0 
-AHASi#*Lfc a /7^U'pCRY30-AH 
ASOffrt*j5feO»«IICOU^Tttt % «lB*JIS«4-eBlW 

[0030] ^©J:5fcLTa&*SixSr'fe bt Kn* 

Ttt, ^^l^yHf^^^y ?A • 77 

/UMJ-2 3 3 (FERM BP- 1 4 9 7) . ~7\s 
»>A • 79^AMJ-2 3 3-AB-4 1 
(FERM BP-1 4 9 8) , ^UWf 'J^« 
77/UMJ-2 3 3-ABT-11 (FERM BP 
-1 5 00) . ^Hfy^f y»^A • 7 7/^AMJ-2 
33-ABD-21 (FERM BP-1 4 99) W 

[0 0 3 1] #*5, ±|EOF E RM BP-1 4 9 8<D 
Stttt* FERM BP-1 4 9 7 LT 

DL-a-r^ mmm&&mmmtztt# a hit* * ; 

-^*fctt»£fc-0*>* (#^Bg 5 9-283 9 8^ 
«*3-4|i#ja) 6 $t FERM BP-1500 
FERM B P- 1 4 9 70Kft$rttMc£L 

-Cfe£ (ttnHB6 2-5 1 9 9 8#£ttt*Kl) . £ b 
(C* FERM BP-1 4 99^I1FERMBP- 
1 4 9 7c0^#£$ft£ tfcD-a-7;7iif7; 
*~t?«»tt*»l*t?*>* 1 - 1 7 7 9 9 3 

[0 0 3 2] rix 6 <7>ft&tC x yi/f/^TU!) 
A • 7^=7^^ (Brevibacterium 
a mm on iagenes) ATCC6 8 7 1, I^A 
TCC13745, I^ATCC13746 ; 
y- y ?A • A (Brevibacter iu 

m divaricatum) ATCC1 4020;7' 
ls¥s<#T}) >7^'7^F7r^^A (Brevi 



bacter iuml actofermentum) A 
TCC1 3 8 6 9;3 }) !> #A • 

(Corynebacterium glutamic 
um) ATCC3 1 8 3 1 »«rS±*4fti: LTfflv^ 

[0 0 3 3] #*S, U^^^f!) «*A • 7 

7^UM J - 2 3 3ft*Of ft^fflV^i^, «SI**S 
^t5^77,-; KpBY50 2 (#l£B86 3-3 6 7 

8 7*4i«#«) «K(E»^fflli-C*>-5»'&A5 

7*% Kp BY 5 0 2*»*t$*St ttrt, «*. 

[B a c t . Rev. , 3 6 , p. 361—405 (l 

9 7 2) PM1 o ±3fr?7*% FpBY5 0 2MW 

[0 0 3 4] ^V^/^tD 2 A * 7 7/UMJ - 
2 3 3©£W£;F££fcM-f$«*0>T* y S^-U 
^«*:0. 2-50*1 g/ml) t,L<Htxfi; 

K (»*: 0. 2-50/ig/ml)^ 
O^lfelc, 1ml 0»»c*6J:5^flniU 
£*£^35±t:lMFLfcase>, »2 4Wr4»S)3 5t:'T?Jg 
#*»*r#R«*^#»ICtt*U ^3 5t;-C 

^5K»a«Mm\ ^n t pBY502«* 

BY 5 0 2t>m££tl1t7l't?s<?7 y 2 A - ^^/<A 
M J - 2 3 3 £&SJ**Sft P>H5o 

[0035] cwj:5icir^e>ti5^wf^fy v 

A - 77/UM J -2 3 Sfc^att^OfiMST^XS K 

*>JMHE*ifc& ltmu ^->o: y t r • ay&tfx/n? 
~x - h^^tco^r^aibHTv^cfc^ic [c a 1 

v i n, N. M. and Hanawalt, P. 
C , Journal of Bacteriolog 
y , 1 7 0 , 2796 (1988) ; I to, K. , N 
ishida, T. andlzaki. K. » Agri 
cultural and Biological C 
heraistry, 5 2 , 2 9 3 (1 9 8 8) , 
DNASSK^^^^jRSifi (Sa t oh, Y. e t 
a 1. , Journal of I ndus t r i a 
1 Microbiology,^, 159 (199 
0) K«r»Ai-Srt*s*5rtfe"C*) 

[0 0 3 6] ±E«)*«fe-C*fMElftLr#6ixSr-feh 

Wx.tf?l'¥s<? : rV *A • 77/UMJ- 2 3 3&3fc 
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[0 0 3 7] «f*tt % a*, »ah». 

1 o, #*L< tt 7- 8 tfiefc**-* 

© P HlMttSfXttT/U* y SrS&tfl LTff 0 Z t 

%, J5{c$f*L<«2-3^S%-C$>6 0 #$SJB 
IWW:a*l-7Bnt-f5^i:36$-C#, flfflt^3 0 

[0038] ^©j;5{cLr»e,ti5*iMb3&»e>#** 

[0 0 3 9] L^LT*38W(^x.tf, ±egitWflcX 

«r-rs*ttsis«+ «cr **^j»**r l - y y n>r ^> 
^ x i ± l - / < y > * ^j** l s r ^ t -r s l - 

£^**fRlS«:, 2 0-^)4 0t\ #* L< lift 

2 5-^3 5t:©«Hrt-0*t9rias-C£5. 

[0 0 4 0] *tt^**fcfB*pi-5- t^-e#J5ft3i 

L — < y »>f Ul/JU* L y VSr^rt* L#> 

u^^n^ L->ryn-rs/>xttL-^y>*si8it$n 



So 

[0 04 1] L35>Lr**W(C«^tf, (1) ±IB»* 

»*SiS4*r L y a ^ > l#>s r £ £ 

Wmt-rZL-jyuJ W©»3t«fe* (2) ±IE^a 

^^**tt»S«*J!:'t:»*SJe**'C l y > 
Srfe** L«E>5 r. £ * -f s l y ^co®!it&7)s 

[0 0 4 2] ±!BLfc. *»W^«5*ttRj£«li, ^ 

^ts^tm, liftLtn «x.wr % y 
3fe -e * 2 «a±a-& LTffii^rtis-cts. 

[0043] L->f yo>TV>XH:L-^ 

k&(Dk&*)XhZ> : (NH 4 ) 2 S0 4 2 g/l ; KH 
2 P0 4 0. 5g/l ; K 2 HP0 4 0. 5g/l ; M 

gS0 4 -7H 2 0 0. 5g/l ;FeS0 4 • 7H 
z O 20ppm;MnSO 4 • 4-6H 2 O 20p 

pm4#t5pH7. 6<07k** B 

[0 0 4 4] *:|BM©L->ryn>r-»XttL-^y > 

italic v ^xfcm * n 5 fiiao <£ 5 u r p& * 

©Tttftv\fts, ^iftcoSS^Sm^ lt-^i: 1-50 

% (wt/vo 1) , ^L<li2-20% (wt/v 
o 1) Ot5BBrt©WKT«ffl1-5rta5-e*S. ±SEL 

sot:. »*L<tttt3o-«4 ot:©ffl*-eii#j|fiii 
[0045] **wk:tae u->fya>f woaaifcic 

L^btiL — r ya^ v-v^^s^ixSo l— ryn^f 

(iii^O. 5-4 0tt%, ^t<lll-2 0ii% 
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»^BiWt»#©ai*f4. a«ro. i~2 0% (wt 
/vol) <o»*«H-e«ffl+-5ods*a-Cib-6*K » 

o»«^»ico. 3%(wt/voi) *ax.-f(casafl 

£1*. h y # y ^A#©7;^ y ; * 

I004 6i ^3i^jc^3L-/^y><D$iit^ic 
Rrt^»+©^/u3— ^astt, ai*o. i~5. on 

[0047]K Lt«aSJl5L--fyn^5/yxtt 

L-^y^TkttsisiK^fo©^ itici^ 

I0 0 4 8J 

^ev^^y . 77/UMj — 2 3 3S^rt 

[004 9] (A) /l/^/^f^A^^MJ 
-2 3 3 0£DNAg>&Eii 

WdWfcA** (M:^2g, <HN 4 > 2 S 0 4 
7g. K 2 HP0 4 O. 5g, KH 2 P0 4 0. 5 g 4 
MgS0 4 0. 5g, FeS0 4 • 7 H 2 O 6 m g , M 
nS0 4 4-6H 2 0 6mg, »«^2. 5g, 
#f^/g*5g, Wy2 0 0iig> ^Ifc^T^ >2 
0 0 it g % * 20g, 38©* 11) l* l fc, 7 

Hf/^fy^.77/^MJ-2 3 3 (FERM 

b p— i 4 9 7) »ttk*«mintT4f*t. 

»e>*lfc*#& 10mg/ml <z>&&(c y 
— A£*tM OmM NaCl-20mMFy^H^ 
(pH8. 0) - ImM EDTA-2Nafe t il5m 

Om g/m 1 jC45J;5lCtS!WU 3 7t-Cl^fi 



±*$ra^»IB (5, OOOXg, 2 0 10-1 

2t;) u ±«Me$»*s>ttu BMW-hy*A*o. 3 

IKUc. *b*lfcDNAfcl OmMhy*«flfjfc 
(pH7. 5) -ImM EDTA* 2Na»»5ml 

[0050] (B) ^x^Oili® 
±12 (A) *T*#fc:/UeV<^y £A • 77^AMJ 
- 2 3 3 0<£DN A®®<7> 90^1 SrfcJBSPiifE coR 

I 5 0 u n i t s *JflV\ 3 7*C"e 1 B*WRJ&3i*-|5 

^^-pHSG3 9 9 9 m&) &MIUf|R 

EcoRitMUl J&y v&fc&31Lfct><z>£jl 

5 0mMhy*«»» (pH7. 6) , 1 0 mM 
ImM ATP. iOmM Mg 
C I 2 Xt/T 4 DN A y tf 1 u n i t 

IBISES*. ^$tf; 0 

[0 0 5 1] (C) 7t hfc KP^r->Bfe^^- fcf£=i 
Mi 2 6 2Srffl^rtrofc 0 ±IB (B) m-?nt>ti1zzr 

h*mm^m^\ mtnA'i'V &m ( j o u r n a 

l of Molecular Biology, 5 
3_' 1 5 9, 1 9 7 0) \z£Vmm^>*}) • ^y 
MI 2 6 2*r^WE*U ^7A7x^5 0ra 
g£*tf«R#ifl [K 2 HP0 4 7g, KH 2 P0 4 2 
g. (NH 4 ) 2 S0 4 1 MgS0 4 • 7H 2 O 
0. lg, ?;Vzi — /V20g > d^->V20mg, ^-T 
5 V 1 m g RtmiZ 1 6 g £H©7k 1 1 fc*Afi (c&fl; 

[0 0 5 2] w©*«s±©ffe**Sr#j5fetcJ:5iK#«* 

U iB«^!!)^7^$ KDNAtJdttlU ^7X; 

ffi^T^fc^^^). ^7^U f pHSG3 990l$ 
2. 2kb©DNA^I:M, 1^5. 8kbtf>*f 
ADNAWW^ti^ ^7^^ K£pHSG3 
99-AHASi«*Lfc, 

[0053] (D) X-frhfc KP^gt^»-g»3 
-Ki-SatC^^tfDNA»>{- (Affr*) Q-fr^p 

±12 (C) *0#fc^7;*S KpHSG3 9 9 -AHA 
SiC^£*i£DN AM ft £ , & jSfc«#>* I* /hSI 

ib-r^Tt^ic. ^7^^; KpUCi i 9 C^jgafii: fj iff 
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tp d n a w ft * r m<o t *5 9 7 ? o - ~ > ? L 

[0 0 5 4] ±1B CO OT^7^; KpHSG3 
9 9-AHAS£fc|®iNgEc oR I, S a c I "C^lSfr 
Ifc^Oi, KpUC 1 1 9£rftU8ff$E c o 

RI, SacI-CWUWil^U SOmMMJ 
(pH7. 6) , lOmMm^Kh- 
ImM ATP, 1 OmM MgCI 2 2fct*T 4 D 
NAP jf—M lun i t<0£j£#£jfotoL <#/&£tf>SI 

[oo5 5j '&biitz?y*% vmm^m^\ mt*^ 

V £ AiEfe (Journal ofMol eculai 
Biology, 5 3, 1 5 9, 1 9 7 0) KcfcflgrJlS 

yV5 0mg£^t?ii&i&i£ CK 2 HP0 4 7 g, KH 
2 P0 4 2g, (NH 4 ) 2 S0 4 lg,MgS0 4 -7 
H 2 O 0. lg, ^v-;P2 0g, n-T >>2 0 m 

^2 KpUC 1 1 9-AHAS 



g, fr^yimgMf^l 6 g£s£&*l 1IC& 
[0 0 5 6] ^to*jft±ioa£*ttc«:«ftlcJ:»)«#aai 

JBWtBi^fcfc;:^ KpUC 1 1 9£>&£ 

3. 2kb©DNA»ffri:ai^ fiS»3. 4kbO# 

£>o£ 0 r©DNAK^©MBIBt*«*fjii*HSrBiJc 

[0 05 7] ^^±I2-C^fc^7 ^ * K&«tt«RE** 

TI2<D^2tc^r o 
[0 0 5 8] 
[^2] 



MRII3K 



■gl»f»^<o^:t S (kb) 



Kp n I 
N c o I 
EcoRV 



4.8 5 1.7 5 
5.6 5 0.9 5 
5.2 5 1.35 



±m<Dwmmm^±*)$f&<*wb*iz>77*% K£ P u 

Cl 1 9-AHASfcAiLt, 

[0 0 5 9] £JLbic<fc9T-fe he Ko^>»i/^^-^ 
£^-K1-£Sfc^£^tf*#£dM63. 4kb©DN 
Atixft (EcoRI-SacI Wtft) Sr»5itW# 

[0060] H%^2 

%mm\<o (d) «-c#p>ixfcr-fe h t Ko^r^yy 

^— eSr=»-Ki--51te : fSr*tffi*J»3. 4kb?)D 
NABrtflco^r, ZtoWBSm&'fyx^ KpUC 1 
1 8WpUC 1 1 9«rfflv^Si^r^'>5C^ K 
(dideoxy chain termina 
t ionS) (Sahger, F. etal. , Pro 
c . Nat. Acad. Sci.USA 74_, 546 
3, 1 9 7 7) (C £ 9 0 2 (C^ IfcilSiC^oT^ 

[0061] ^^msga^J^co^—^vy-T 5 ^ 

M^*#+5 5 9 4«<DTS K"*-*l 7 8 
2Z>£g*f J: fj«rt$*Lrv^fc 0 
[00 6 2] HteW3 

RY3 0OM 

(A) KpBYSO 3<Pg|» 



ft^IF012 144 (FERM BP-251 
5) *»fe#fc£ftfc#*ft»l O/^V^O^^ 
S KT'fctK Wl-9 57 8 5-J§-4MftfclE*©J: 9 

[0 06 3] ^riUBJf&Attlft [ft* 2 g , (NH 4 ) 2 
S0 4 7 g x K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 
5g, MgS0 4 0. 5g. FeS0 4 • 7 H 2 O 6 
mg,MnS0 4 -4-6H 2 O 6mg,g*S^3r;* 

2. 5g, #if^yg*5g. ^fiyzoong, &8fc 

f7;y200tfg, ^-7 2 0 gAlf^S^ci 

11 1 11:, /nr/^fy^A^^ft^iFo 

12 14 4 fc#*«WB«»*-e«*U 

fco »€>nfc*#S: lOmg/mi 9 A 

«r*tr««* (2 5mMh!J* (tKo^M T 

1 OmMOEDTA, 5 OmM^- 
*3 2 0mll;ifHaU 3 7TCT»l«FfBSJ6S*fc. R 
J&fttCTAoby-SDSift [0. 2N N a OH, 1% 
(W/V) SDS) 4 0ml*»BU S^t-^fPb 
tffll:tl5»IBMLfc. ^C, ^©Rrt?«{cfi» 

*y (5M»»*y »A«»6 0m u»i 

1. 5ml, ^@7K2 8. 5m 1 30mlS: 

[0064] mmm±$Lzm*Lmc® u 4 <e-c i o # 

15, 0OOXg«»^lt, ±£&&# 
-/P:^n*/^1 : 1 SfilM) SriD*.®!® Lfc 
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»&Wc»U ^iftT-C5»IB. 15, OOOXg 

1 5, 0 0 0 x g<DS'MMiK:j&»tt, fct3g£tH]ifc 

[00 6 5] tfc«£fc£flE&$&, TE^ftrfcE C h y ^ 1 
OmM, EDTA 1 mM ; H C 1 (CT p H 8 . 0 

ffiF»*©TE»ffffil 0 0m 1 ClfttV^Al 7 0 g 
«:**S-e:fc*) 15rali:10mg/mlxf^^ 
KSttlml S^xT, 3 92 g/ 

m 1 fc-e-foiirfc. rco^^^r I2tt4 1 1 

6, 0 0 0xg©3S^5Ml«rlTofc 0 
10 0 6 6] 7*7^^ KpBY5 0 3tt*^||Ba«|Cj: 

> KSrffiH«-Cit^«<0«liBd»e>St$ * 6 C £ ic J: 9 , 

* ^ Kp B Y 5 0 3 S:^»3M^t h y ^ A 
3 0mMKifctaLfc1£, 2{gFfio:^/- 
yHMWx., -2 OtHHWMHBLfc. r.©**Srl 5, 
OOOXg03iS^5>MllCd^rDNA$rttft$^ 
*^KpBY503£50j/ g»fc. 
[00 6 7] (B) 7^7^^ K^^-pCRY30(D 

^5KpHSG2 98 (£S3tS) 0. 5 // g (cflj 
Sail (5units) ^37tl B*IHiKJ&£ 
i*\ KDNA££±fC$M*Lfc 0 ffifB (A) m 

~?m$k\,1tzfyx * Kp BY5 03O2/I g ICMIMP* 
Xhol (lunit) 5:3 7tt'3 O&m&f&Z^ 

[0 0 6 8] ffi%<0-77X% KDNA^MMMrffi^U 

0mMM/^g|®ipH7. 6, 1 OmM MgC 
1 2 , lOmM^f^K HK ImM AT PR 
XfT 4 DNAH^flun i tlC/^i^HMM 

^i^y tr-3!) JM10 9 3>f-r^hir/u (£jg 
[0 0 6 9]l|[jE|^(i3 0^g/mI (fttMRA) 

<D$i-^4i/>. iooM/mi (tran^ip 

TG W V/p^-^-D-W7^ h^77 V 
K) lOOMg/ml <DX-gal (5- 

K) ^r^tfLit* (hy^hviog. si« 

:n**5 gx NaC 1 Sg^Ot^g^Ki i s P H7. 
2) ^3 7 tlCT 2 4 BMfliMI u LT^btl 



(T. Maniat i s, E. F. Fritsch, 
J. Sambrook, "Molecular clo 
n i ng M (1 9 8 2) p9 0-9 1#I] iCfcDttffl 

[0 0 7 0] *<Ott*, ^7*5 KpHSG 2 98©S 
a 1 \Wk.\Z?Jx* KpBY5 0 3&&O#j4. 0k 
b^SrtfAMfASftfc:/?*^ KpHSG2 98-or 
i #»e>*tfc. *lCTOO*«fe^ffll\ iftfg (A) JS-C 
fthtllf??* 5 Kp B Y 5 0 3 DN A&MRffX K p 
n ITOc oRUZX&mLX'&t>tlZ>fo2. lkb 
«>DNAK^-«r±iB^7^5 KpHSG298-ori 
<DKpn IMEcoR I SWfcfc:* n— =lv$t u ^7 

K^**-pCRY3 OSrgHHLfc. 
[007 1] 4 

* KpCRY3 0-AHAS^MUtny^ 
*H6^<0»A 

(C) ^-e^^tifc^^^^ KpHSG3 9 
9-AHAS Sac I 

«r#5unitsfflv\ 3 7*CT* 1 B*WR* £ 
U Lfcfc©*, EcoRI!) V*- 

(pH7. 6) . lOmMm^K h-;K ImM 
ATP, lOmM MgC 1 2 &£TJT 4 DNAy# 
— 1 un i t ©#rt#«:W|jn L 

, 1 2t-Cl Sf^nSU&^»^^ft. 
[0 0 7 2] ^ODNA^W^EcoRI 3un 
i t s£#V>3 7X;'ei#mEi&£it»mL1t'b<t>t* 

mmw3<o (b) «Tne,tifc^^KpcRY3o 

1 M g £rfRIRftA E coRI lunit SrJflirV, 3 
7tl"t?l*BKlS*ii:5W»Ufct©4:a^U 5 OmM 
hVxmmm ( P H7. 6), lOmMW^Kh 
— /K ImM ATP, lOmM MgCl 2 *><tOtT 
4 DNA^-fluni tO^^mill, 

<o»*iijft»aia[Tifo5) , i 2t:-ri sbmosss-i* 

tt£***fc. rco^y^^ KSrffllvr, »fi*ife|c«^ 

m*^* ytr»3?Mi 2 6 2^^s^*u, a 

t^^5 0M/ml «T*tPa^#« (K 2 HPO 
4 7g, KH 2 P0 4 2g 4 (NH 4 ) 2 S0 4 lg, M 
gS0 4 - 7H 2 O 0. 1 g, ^3-^20g, n 
^2 0mg, f7^1mgW^16g5rIi 

[oo73] - 0«jt±a±****feic * *) 

U ftsWtiLiiQ-fyx^ KDNASrttfflU 

ffl^ti^fci::^ ^^U'pCRYSOtOl^ 
8. 6 k bCDDNAit^^Jto*, *#$3. 4 k b Ojf 
ADNAWrfr*s»«>5>nfc. ±520^0 <SI®!$n^7 p 7 
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[00 74] J&flHE»tt. M%'</l'X&£M^X#L<Dt 
*5*>fTofc. ^l/^f!J!)A.77/UMJ-23 
3 (FERM BP- 1 4 9 7) ^^U'pBYSO 
2»*»Srl 0 0ml ©«rSBA»*-e*Hyt5»«!Jffl*-e 
t&HL, ^=->y >G£ 1 Y/m 1 l:/^6<t o d 

fc&M#>* W&&2 0 m 1 CD/</UXffl^^ (2 7 2 mM 
Sucrose, 7 mM KH 2 P0 4 , 1 mM M 
gCl 2 ;pH7. 4) tcra5*Lfc 0 .*e,|Cg|#:^it 
^■LT*a6. 5 m 1 ©^u*JB»»fclHMU 0. 
7 5ml4)tni&£* «f!B-C»e>Hfc^7^$ KDNA* 

mmmm 



-2ss<fl,+- (z^*? Ktt» SrJB^T, 2 50 04? 
Ash. 2 5 M FDfcKSU ^/^^PPAP^7k4 3 iC2 0 
5>rai^©Ufc e ±SSr3mlOgffEA^iC^L3 0 < t 

1 *t^^i5„g/ml 
Sft) *^tf«HBA*^«P«l^ttaL3 0 < C-C2'-3H 

MW3 (A) iKlz&ft<OX&&m\*X77X* K£» 

[0 0 7 5J 
1^3] 

CRY 3 0-AHAS 



g«att« ^grBfJt (kb) 



B a mH I 
E c o R I 



Y3 0-AHAS^ Lfco :^7^U'pCRY 
3 0 - A HA S 3 lc^i\ 

[00 7 6] #ib\ ^7^^ Kp CRY 3 0-AHAS 
fcJ:9J^JMEjftSHfc^Hf^^Ty • 77/UM 
J 2 3 3-AHASI3, j*#Jfto < tf ffi* 1 T i 1#3 

JilOBtt?:*Iffl«#»1 2 9 94# (FERM 
P-1 2 9 9 4) ^LTSFft^T^^ 
[00 7 7] HffifllS 

7^*5: KpCRY30-AHASO*ett 
ifrie<OA*&ifc 1 0 0m 1 £5 0 0m 1 SH&7 7Jxa|C 

1 2ot:-ci s&tnmm&mi.itt><D^ mm 

J 2 3 3 — AH A S $rHu£i L, 3 0*CiCT2 4^R|«» 
#*£?To£&, LXmm LfcA«» 10 0ml 

^5 0 0ral§5^77^3|:^t, 120t-ei5 
5MM£L£t>e>lC* lmlSfcOSOcel 1 stf>$J 

^(-^6 j: ncmmL, mcoox:\zx2 4&fi$im& 

^Wv^Srl 5#i g/m KOW^TWtoLfcA 
*fl&&t5Sf^OA««S:fflv^rjWJ»LfcWg»*lc- 

[0 0 7 8] ;<D8i a^^v^feitmwni 

m^*v--\*±x*+^j ^>mmmmz*£i;+?> 
fc. 

[oo79] mttm 

»ft «*0. 4%. ar^jAl. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 O. 0 5%, MgS 
0 4 • 7H 2 O 0. 05%, CaCL *2H,0 



12. 0 
8. 6 



3. 4 



2 p pm, F e S0 4 • 7H 2 O 2ppm, MnSO 
4 * 4~6H 2 0 2ppm, ZnS0 4 • 7H 2 O 
2ppm, NaCl 2ppm, tf^^V2 00ng/ 
^ ^T^V-HCl 100^g/l, *f^/K 
0. 1%, Sie^^rXO. 1%) 100ml£50 0m 
l^HSz^^tC^S, U*t£ (i^£ipH7. 0) L 
It&^Utr^fT}) *A • 77/U (B r e v i b a c 
terium f 1 a v um) MJ 2 3 3-AHAS$- 
MBU ilttlcx^y^fc2in I 3 O'CiCT 

2BB«»*«S:fifofc 0 

[0 0 8 0] jfcK, (itt7^=^2. 
3%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 05%, FeS0 4 • 
7H 2 O 20ppm, MnS0 4 -4~6H 2 0 2 
Oppm, etf>200Mg/K f7^>-HCI 

100|ig/K /mo. 3%, g$©ac*x 

0. 3%) 0 0 0m I «:2 lMm«#WCtt3i 

(1 2 0^, 2 05>fS) ^*/-/U2 0m 
1 £flrtEfiWMM&«>2 Om I ^r^DPLT, ©IBft 1 0 0 

0 r pm, ii^ai v vm, fflft 3 3t;, pH7. 6tC 

X4 8mmmm&n<yit. 

[00 8 1] 

2S*%*r«*.ftfc\fc9(;:, fti ~2B#rartJ»|*ttic: 
S&DLfc *g|||&7&, «*&5 0 Om l A»ba'WMB 
KTfHML «HfiK»*lcX2«ft»Lfca#«:KJ«:» 
C (NH 4 ) 2 S0 4 2g/l ;KH 2 P0 4 0. 5g/ 

1 ; KH 2 P0 4 0. 5g/l ;MgS0 4 -7H 2 0 
0. 5g/l ;FeS0 4 • 7H 2 O 20ppm; 

MnS0 4 • 4-6H 2 O 20ppm;f7^M 
^100wg/l ; a-trhgtt&l. 0%; pH7. 

63 ©looomi icighml vmm&* 2 1 mm*L» 
y^iog/i SrJ&bnLT, ©&&300 r pm, m 

^ftO. lvvm, iS$3 3t pH7. 6iCTl5l$ 
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[0 0 8 2] SJS*T», S'L*7>ftt (4 00 0 r pm, 

>±$£te2. 3 g /i-eWco rorasiiT&fDtt 

«»5 0 0m I aikttn^^>Sf»Wffi (H* S) 

0. 5N7V*=7*t?»ttlitfc», LHyD 

^*S**#rffl<*-frfc. 7 3 0mg<OL-^y 

[0 0 8 3] tfc^^LT, l3*©*ftlCT, ^ 

^^^T y • 7ys*MA J - 2 3 3 (FERM 
BP- 1 4 9 7) «r#*U K«<0*fl=JCTRje$-frfc 

l»^L->fy0>f^y^iij:i. 2 g /i-e*> 

[oo84] mum 7 

%m mmo. 4%. agi. 4%, kh 2 po 4 0. 

05%. K 2 HPO 4 0. 0 5%, MgS0 4 • 7 H 2 
O 0. 05%, CaCl 2 «2H 2 0 2 p p m> F 
eS0 4 • 7H 2 O 2ppm. MnS0 4 • 4-6H 

2 O 2 p p nu ZnS0 4 • 7H 2 O 2ppm, N 
aCl 2ppm, ^^200^/1, f7?> 
00^ g/K **f$ yiO. 1%, fp^c* 

*0. 1%) 10 0mlSr5 0 0mIfH^77^3(c 

mhbu pH7ica«Lfc«. ^i/^^fy^ 

^•77^MJ-2 3 3-AHAS^U 
fc^A^-xfcs g/i 5 icJdjSU 3 0 

[0085] mc, *mmmm s% s mz 

2. 3%, KH 2 P0 4 0. 0 5%. K 2 HP0 4 0. 

0 5%. Mg S0 4 • 7H 2 O 0. 0 5%. F e SO 
4 -7H 2 0 20ppm, MnS0 4 - 4-6H 2 0 

20ppm, Wy20 0<ig/K f7^M 
I100/zg/l^f^®0. 3%. 
0. 3%) 1 00 0ml Sr2 I#a««iWf^fta^ 
MB (120U 2 05MBJ) », ±IS«J»**O2 0m 

1 &ffittn UX, IslKft lOOOrpm, 1 v v 

MEW 

ATG ACA GGT CCA CAG GCA ATT GTT CGA 
Met Thr Gly Ala Gin Ala He Val Arg 

1 5 
GAC ATC GTG TTC GGT ATT CCT GGT GGT 
Asp lie Val Phe Gly He Pro Gly Gly 
20 25 
CCG CTC TAT TCC TCC ACA AAG GTG CGC 
Pro Leu Tyr Ser Ser Thr Lys Val Arg 
35 40 



m. ia$3 3t, pH7. 6{CT 2 4B#H**fc*To 

It. 

[00 8 6] »«»T». 100ml 

ffi (^3-^1 OOg/K KH 2 P0 4 0. 0 5g 
/I, K 2 HP0 4 0. 05g/l 4 MgSO 4 • 7H 
2 0 0. 5g/K FeS0 4 - 7H 2 0 20pp 
m, MnS0 4 • 4-6H 2 O 2 0 p pm* f-T^> 
tfffitJftl OOn PH8. 0) 5 0mlCU 

[0 0 8 7] £fc, pH^t^ (EIRMB (15 0 
5^fWB) U^/^>»>AS:5 0g/]o» 

V\ 3 3t, 0IHK2 20 r prol£T4 OlSIHJfi* 5g 

0 0 0 r p m„ 

[0088] ±»*0»L-^y><O^rt*H 
2. Og/l-e&ofc, lt««tb-C, IPMSftft 

(FERM BP- 1 4 9 7) £j§*U fi«<D*ftfc: 

[0 0 8 9] 

: 1 

&&\<D&£ : 1785 
ffi^J^^I : ffigt 

ffi?fJ<S>*I3i : Genomic DNA 

tftt« : MJ233 

#®5r^-fl5^- : peptide 
: 1-1785 



TCG CTC GAG GAG CTT AAC GCC 48 
Ser Leu Glu Glu Leu Asn Ala 

10 15 
GCG GTG CTA CCG GTG TAT GAC 96 
Ala Val Leu Pro Val Tyr Asp 
30 

CAC GTC TTG GTG CGC CAC GAG 144 
His Val Leu Val Arg His Glu 
45 
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CAG GGC 
Gin Gly 
50 

GTT GGC 
Val Gly 
65 

ACC CCA 
Thr Pro 

ACC GGC 
Thr Gly 

GCC GAT 
Ala Asp 

GTC ACC 
Val Thr 
130 
CTC GCG 
Leu Ala 
145 

GAT GTC 
Asp Val 

CTG CCA 
Leu Pro 

CAG GCA 
Gin Ala 

GGA GGC 
Gly Gly 
210 
GCT GAG 
Ala Glu 
225 

ACT TTC 
Thr Phe 

GGC ACT 
Gly Thr 

GCT ATC 
Ala lie 

TTC GCG 
Phe Ala 
290 
ATC GGA 
He Gly 



GCA GGC CAC GCA 
Ala Gly His Ala 



GTC TGC 
Val Cys 

ATC GCT 
He Ala 

CAG GTC 
Gin Val 
100 
ATC CGC 
He Arg 
115 

GAC CCC 
Asp Pro 

ATT ACT 
He Thr 

CAG AAC 
Gin Asn 

GGC TAC 
Gly Tyr 
180 
GTC AAG 
Val Lys 
195 

GGC GTT 
Gly Val 

TAC ACC 
Tyr Thr 

CCA GAG 
Pro Glu 

GTG TCC 
Val Ser 
260 
GGC TCC 
Gly Ser 
275 

(XT GAC 
Pro Asp 



ATT GCA 
lie Ala 
70 

GAT GCA 
Asp Ala 
85 
GGA AGT 
Gly Ser 

GGC ATC 
Gly lie 

AAC GAC 
Asn Asp 

GGT CGC 
Gly Arg 
150 
GCT GAA 
Ala Glu 
165 

CGC CCA 
Arg Pro 

CTG ATC 
Leu lie 

ATC AAG 
lie Lys 

GGC ATC 
Gly lie 
230 
TCT CAC 
Ser His 
245 

GCT GTT 
Ala Val 

CGC TTT 
Arg Phe 

GCC AAG 
Ala Lys 



AAG ATC AAG CAG 
Lys lie Lys Gin 



GCA ACC GGC 
Ala Thr Gly 
55 

ACC TCT GGC 
Thr Ser Gly 

AAC TTG GAC 
Asn Leu Asp 

GGC CTG CTG 
Gly Leu Leu 

105 
ACC ATG CCA 
Thr Met Pro 

120 
ATT CCA CAG 
lie Pro Gin 
135 

CCT GGC CCT 
Pro Gly Pro 

TTG GAT rrc 
Leu Asp Phe 

GTT TCA ACA 
Val Ser Thr 
185 

GGT GAG GCC 
Gly Glu Ala 

200 
GCT GAC GCA 
Ala Asp Ala 
215 

CCA GTT GTC 
Pro Val Val 

GAG CTG CAC 
Glu Leu His 

GGT GCA CTG 
Gly Ala Leu 
265 

GAT GAC CGC 
Asp Asp Arg 

280 
ATC ATT CAC 
He He His 
295 

GTT GAG GTT 
Val Glu Val 



TAC GCG 
Tyr Ala 

CCA GGA 
Pro Gly 
75 

TCC GTT 
Ser Val 
90 

GGT ACC 
Gly Thr 

GTG ACC 
Val Thr 

GCA TTG 
Ala Leu 

GTT CTG 
Val Leu 
155 
GTC TGG 
Val Trp 
170 

CCA CAT 
Pro His 

AAG AAG 
Lys Lys 

CAC GAA 
His Glu 

ACC ACC 
Thr Thr 
235 
ATG GGT 
Met Gly 
250 

CAG CGC 
Gin Arg 

GTC ACC 
Val Thr 

GCC GAT 
Ala Asp 

CCA ATC 
Pro He 



CAG GTT 
Gin Val 

60 
GCA ACC 
Ala Thr 

CCC ATG 
Pro Met 

GAC GCT 
Asp Ala 

AAG CAC 
Lys His 
125 
GCT GAG 
Ala Glu 
140 

GTG GAT 
Val Asp 

CCA CCA 
Pro Pro 

GCT CGC 
Ala Arg 

CCC GTC 
Pro Val 
205 
GAG CTT 
Glu Leu 
220 

TTG ATG 
Leu Met 

ATG CCA 
Met Pro 

AGC GAC 
Ser Asp 

GGT GAC 
Gly Asp 
285 
ATT GAT 
He Asp 
300 

GTG GGC 
Val Gly 



ACT GGA CGC 192 
Thr Gly Arg 



AAC TTG GTT 
Asn Leu Val 
80 

GTT GCC ATC 
Val Ala He 
95 

TTC CAG GAA 
Phe Gin Glu 
110 

AAC TTC ATG 
Asn Phe Met 



240 



288 



336 



384 



gca rrc cac 432 

Ala Phe His 



ATT CCT AAG 
lie Pro Lys 
160 

AAG ATC GAC 
Lys lie Asp 

175 
CAG ATC GAG 
Gin lie Glu 
190 

CTT TAC GTT 
Leu Tyr Val 



480 



528 



576 



624 



CGT GCG TTC 672 
Arg Ala Phe 

GCT TTG GGT 720 
Ala Leu Gly 
240 

GGC ATG CAT 768 
Gly Met His 
255 

CTG CTG ATT 816 
Leu Leu He 
270 

GTT GAC ACC 864 
Val Asp Thr 

CCT GCC GAA 912 
Pro Ala Glu 

GAT GCC CGC 960 
Asp Ala Arg 
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305 

CAA GTT 
Glu Val 

ACC GAG 
Thr Glu 

CGT TTC 
Arg Phe 

aG TTT 
Gin Phe 
370 
TAC TGC 
Tyr Cys 
385 

GAC TTT 
Asp Phe 

ATG GGC 
Met Gly 

GAC AAG 
Asp Lys 

AAC CAG 
Asn Gin 
450 
GCA CTA 
Ala Leu 
465 

CTA TTC 
Leu Phe 

GAG TAC 
Glu Tyr 

GCC ATC 
Ala lie 

GCT CGA 
Ala Arg 
530 
GAA GAC 
Glu Asp 
545 

GAT ATC 
Asp lie 



err gct 

Leu Ala 

GAC ATC 
Asp lie 
340 
CCA CGT 
Pro Arg 
355 

GTC ATT 
Val He 

GCC GGC 
Ala Gly 

GAA AAG 
Glu Lys 

TAC GCA 
Tyr Ala 
420 
GAA GTC 
Glu Val 
435 

GAA CTC 
Glu Leu 

ATC AAC 
He Asn 

TAT GAA 
Tyr Glu 

ATG CCC 
Met Pro 
500 
CGC GTC 
Arg Val 
515 

GAA ATC 
Glu He 



310 
CGT CTG 
Arg Leu 
325 

TCC GAG 
Ser Glu 

GGC TAC 
Gly Tyr 

GAA ACC 
Glu Thr 

GTC GGA 
Val Gly 
390 
CCA CGC 
Pro Arg 
405 

GTT CCT 
Val Pro 

TGG GCT 
Trp Ala 

ACC ACC 
Thr Thr 

AAC GGA 
Asn Gly 
470 
GGA CGG 
Gly Arg 
485 

GAC TTT 
Asp Phe 

ACC AAA 
Thr Lys 

AAC GAC 
Asn Asp 



CTG GAA 
Leu Glu 

TGG GTT 
Trp Val 

GAC GAG 
Asp Glu 
360 
CTG TCC 
Leu Ser 
375 

CAG CAC 
Gin His 

ACC TGG 
Thr Trp 

GCG GCC 
Ala Ala 

ATC GAC 
lie Asp 
440 
GCC GCA 
Ala Ala 
455 

AAC CTG 
Asn Leu 

TAC TCA 
Tyr Ser 

GTT GCC 
Val Ala 

GCG GAG 
Ala Glu 
520 
CGC CCA 
Arg Pro 
535 

CCA ATG 
Pro Met 



GCA CAG GTA TGG 
Ala Gin Val Trp 
550 

CAG TAC GCA CTC GGA TTG 
Gin Tyr Ala Leu Gly Leu 
565 

TCA GCT GCA GAA GAC CCT GCA GAC 



ACC ACC 
Thr Thr 
330 
GAC TAC 
Asp Tyr 
345 

CAG CCA 
Gin Pro 

AAG GAA 
Lys Glu 

CAA ATG 
Gin Met 

CTC AAC 
Leu Asn 
410 

err gga 

Leu Gly 
425 

GGC GAC 
Gly Asp 

GTT GAA 
Val Glu 

GGC ATG 
Gly Met 

AAT ACT 
Asn Thr 
490 

err tct 

Leu Ser 
505 

GAA GTA 
Glu Val 

GTA GTC 
Val Val 

GTG TCT 
Val Ser 

CGC CCA 
Arg Pro 
570 
ATT CAT 



315 

AAG GCA AGC AAG 
Lys Ala Ser Lys 



CTC AAG 
Leu Lys 

GGC GAT 
Gly Asp 

GTT GGC 
Val Gly 
380 
TGG GCA 
Trp Ala 
395 

TCC GGT 
Ser Gly 

GCA AAG 
Ala Lys 

GGC TGT 
Gly Cys 

GGT TTC 
Gly Phe 
460 
GTT CGC 
Val Arg 
475 

AAA CTT 

Lys Leu 

GAG GGA 
Glu Gly 

aG CCA 
Leu Pro 

ATC GAC 
lie Asp 
540 
GCT GGA 
Ala Gly 
555 

TTC TTT 
Phe Phe 



GGC CTC 
Gly Leu 
350 
CTG aG 
Leu Leu 
365 

CCC GAC 
Pro Asp 

GCT CAG 
Ala Gin 

gga ac 

Gly Leu 

GCT GGC 
Ala Gly 
430 
TTC CAG 
Phe Gin 
445 

CCC ATT 
Pro lie 

CAA TGG 
Gin Trp 

CGT AAC 
Arg Asn 

CTT GGC 
Leu Gly 
510 
GCC ATC 
Ala He 
525 

TTC ATC 
Phe He 



320 

GCA GAG 1008 
Ala Glu 
335 

AAG GCA 1056 
Lys Ala 

GCA CCA 1104 
Ala Pro 

GCA ATT 1152 
Ala He 

TTC GTT 1200 
Phe Val 
400 

GGC ACC 1248 
Gly Thr 
415 

GCA CCT 1296 
Ala Pro 

ATG ACC 1344 
Met Thr 

AAG ATC 1392 
Lys lie 

CAG ACC 1440 
Gin Thr 
480 
CAG GGC 1488 
Gin Gly 
495 

TGT GTT 1536 
Cys Val 

CAA AAG 1584 
Gin Lys 

GTC GGT 1632 
Val Gly 



TCA TCC AAC TCC 1680 
Ser Ser Asn Ser 
560 

GAC GGC GAC GAA 1728 
Asp Gly Asp Glu 
575 

GCT TCC GTT GAT TCG ACC 1776 
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Ser Ala Ala Glu Asp Pro Ala Asp II o His Ala Ser Val Asp Ser Thr 

580 585 590 

GAG GCA TAA 1785 
Glu Ala *** 

[iaffiOlBS*/iSJlWI [m 2 ] ±$ £ ffiffy 3 . 4kb 0*J8»DN A»ffr<0* 

IB 1 1 *«H<OT-fc h t Kn SE^J»ft«)fc«>©i»|g o 

K+6*e^&*t?*:SSjM&3. 4 k bODNABrtf (@3 ] *%«<D:/?;*« KpCRY30-AHAS(O 



Ii2] 



EcvKL 
\Ecc065l 



Eca06Sl\ 



Kpnl 



[@3] 



SocI 



toRV'-| - 



200b( 



MJ233ffi$ 



EcoRI 



pBY503 6* 




BY5C3fc* 



(51) Int. CI. 5 
(C 1 2N 

C 1 2R 
(C 1 2N 

C12R 
(C 1 2 P 

C 1 2R 
(C 1 2 P 

CI 2R 



F I 



15/60 
1:13) 
1/21 
1:13) 

13/06 
1:13) 

13/08 
1:38) 
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